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ABSTRACT 


Which sawing method or methods will produce the best yields from the 
particular mix of logs available to a given sawmill? The question is 

a serious and difficult one. To partially answer this question,*the 
Best Opening Face (BOF) computer sawing program has been used to Compare 
yield differences between four sawing systems with centered patterns 
and three systems where the pattern can be offset from the log center. 
The comparisons were made for softwood logs in the size range of 5.2- 

to 20.6-inch diameter, 8- to 24-foot length, and 1l- to 5-inch taper per 
16 feet. Results of these comparisons have been published in Research 
Paper FPL 321, "A Look at Centered Vs. Offset Sawing." 


This supplement of tables represents the complete data which formed the 
basis for FPL 321. To best utilize the tables herein, it is recommended 
that the publications FPL 321, FPL 280, and the FPL 280 Supplement all 
be obtained first and read carefully. 
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To the mill manager, to the sawmill design engineer, and to the consul- 
tant, the question of which sawing method(s) will produce the best yields 
from the particular mix of logs available to the mill is a serious and 
4 t difficult one. To make valid decisions, one must know precisely the dif- 
4 ferences in yield that can be expected from each system or combination 
: of systems 


Logs may be sawn either centered or offset. The eight offset methods 
have been studied and the results reported in FPL 280 with the actual 
log by log yield tables contained in a Supplement to FPL 280. 
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Centered sawing methods may be either live sawn (through and through 

in one plane) or cant sawn (side lumber and a cant in one plane with the 
cant further broken down in a second plane normal to the first). The 
basic difference is that when centered methods are used, the position 
of the sawlines is such that they are equidistant to the left and the 
right of the geometric center of the log. In offset methods, the saw- 
lines may be the same as centered but usually are unbalanced to the left 
and right. In either type of methods, the cant may be sawn centered or 
offset. 


ane 
Oe FAL a a OAS Ae A REE TIBENIE Be es or 


EEE 


The centered methods used in the study whose yields are given in this 
j publication were as follows: live sawing with a centered flitch (Live CF); 
live sawing with either a centered flitch or a centered sawline (Live CFCS); 


| 


1/ Maintained at Madison, Wis., in cooperation with the University of 
Wisconsin. 


cant sawing with the cant sawn full taper against a fixed fence (CCFTF); 


: and cant sawing with the cant sawn full taper against a variable fence 

4 (Cant CCFTV). These methods and the offset methods with which they were 
a: compared in FPL 321 are shown in figure 1. 

; The Best Opening Face (Bor)2?3»4/ computer program determines the posi- 


tions of the sawlines in a log to recover maximum yield by any one of 
the study systems. Its development has made possible an objective 
evaluation of the best sawing method question. Such an eveluation has 
been made and is reported in USDA Forest Service Research Papers FPL 280 
3 and FPL 321 by the same authors. It is suggested that the reader become 
| familiar with the contents of FPL 280 and FPL 321 before using the 

| tables presented in this report. 


: Generally speaking, results of the study on centered sawing methods 
¥ (reported in detail in FPL 321) show that yields from offset methods 
4 always exceed centered methods. [Logs within the range of 5.2 to 20.6 inches 
Ee in diameter, 8 to 24 feet in length, and 1 to 5 inches of taper per 
16 feet showed greater yield difference when live sawn than when cant 

sawn. 


The findings reported in FPL 321 are presented by 2-inch log diameter 
classes that are the result of combining the yield data for ten 0.2-inch 
diameter increments. (For example, 5.2 to 7.0 in. = 6-in. class.) This 
treatment of the data identifies the relationship of sawing methods to 
log factors but is not sufficiently definitive for use in determining, 
for a specific mix of logs, the exact differences in yields resulting 

from any one or a combination of sawing methods. This information is 

\ critical in making investment decisions based on expected lumber yields. 


The tables contained in this publication are the complete data from 

which the findings reported in FPI. 321 were determined. In each case, 
the volume shown is the BOF maximum yield for a specific log by a specific 
sawing method. 
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2/ Hallock, H., and D. W. Lewis. 1971. Increasing Softwood Dimension 
Yield from Small Logs. USDA For. Serv. Res. Pap. FPL 166. For. Prod. Lab., 
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3/ Hallock, H., and D. W. Lewis. 1973. Best Opening Face for Second- 
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SAWING CONDITIONS USED 


' 

: Conditions specified in the BOF simulation were as follows: All lumber 
| was edged full length of the flitch allowing a maximum of 1/4 wane 
i 
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according to the National Grading Rule.>/ The smallest piece of lumber 
accepted was 4 inches wide and 8 feet long (nominal). The setting increment 
was 1/16 inch. Headsaw kerf (vertical) was 0.165 inch. Cant breakdown 
kerf (horizontal) was 0.134 inch. Sawing variation ranged from 0.063 to 
0.125 (table 1). When sawing with a fixed fence on cants, the BOF program 
positioned the fence for 4- and 6-inch cants such that a nominal 4-inch 
by 8-foot face with maximum allowable wane would be produced if the cant |@ 
had come from a 4.5-inch-diameter log. On cants 8 inches and larger, the 
fence position was such that the 4-inch by 8-foot face would result if \ 9 
the cant had come from a log of 8.8 inches in diameter. These two log 1 
diameters are the smallest that will produce an acceptable 4-inch and 
8-inch cant with the sawing conditions used. 


' Both 4/4 and 8/4 lumber were cut but the 4/4 was limited to the first ie 
cut on the log and the last cut, if in so doing the recovery was higher } 4 

i than would result from 8/4. On the cant the 4/4 was limited to the last 
cut opposite the opening face if it proved advantageous as compared to 4 
a final 8/4 cut. All other lumber was 8/4. Widths cut were nominally is 
4, 6, 8, 10, and 12 inches. The actual widths and thicknesses together \7 
with dressing allowances, shrinkage, and sawing variations are shown in 4 
table 1. 


j 
When cant sawing the centered methods, the BOF program was limited in i” 
the cant size it selected. This differed from the previous offset study 
in which the BOF program selected the best cant size after trying all i 3 
possible sizes in relation to the log diameter. Limiting the cant size f 
was judged to mere nearly duplicate mill conditions in center-only sawing 
we systems cutting small logs where the largest cant possible from the log 
‘es is usually made. Cant size was specified in relation to the log size so 
that 4- and 6-inch cants had to yield at least two pieces of 8/4, while 
8-, 10-, and 12-inch cants had to yield at least three pieces of 8/4. 
| 


APPLICABILITY OF DATA TO OTHER SAWING CONDITIONS 


the mill conditions enumerated. They are limited to the yields by the 


} ‘The yields shown in the accompanying tables are, of course, those for 


5/ The National Grading Rule for Dimension Lumber is an industry 
standard and is published in all Softwood Grading Association rule books. 
An example is: Grading Rules for Western Lumber, 2nd Edition, pages 67 to 
102 (published by the Western Wood Products Association). 
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centered methods. Yields for the offset methods with identical sawing 
conditions are contained in the Supplement to FPL 280. The yields are 
also for idealized round logs with no sweep and no scale-deductable 
defects. Thus, no mill under an actual operating situation can expect 
to get equal yields. The important fact to recognize is that because 
all sawing methods used the same sawing conditions and logs, the dif- 
ferences shown are the differences due to the methods. When these 
differences are expressed as percentages, they are valid with other 
mill conditions. 


HOW TABLES CAN BE USED 


The most accurate estimate of yield from the tables by one or by any 
combination of sawing systems requires, as basic information, a break- 
down of the log mix into 0.2-inch diameter classes, 2-foot length 
classes, and l-inch taper classes. If the log mix data are limited 

to less specific classes, the lumber yield data in the table must be 
combined into these same classes. With the log mix information and the 
yields shown in the accompanying tables, an estimate of the total yield 
by any single system can be determined. An estimate of the yield when 
more than one system is used can be made by selecting for each log the 
highest yield of those systems available. 


With the yield information and cost estimates for sawmill equipment and 
layout required for each sawing system, it is possible to determine, 
for example, if the added cost of equipment necessary to be able to saw 
by three methods is justified by the added recovery this flexibility 
would provide. 
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Cant STFTF 
| | 
i 
i i Cant STFTV 
Figure 1.-- The four centered sawing methods (left column) 
are compared with three offset methods: Live split taper 
4 (Live ST), cant split-taper full-taper fixed fence (Cant 
; STFTF), and cant split-taper full-taper variable fence 
(Cant STFTV). (M 146 395) 
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Table 1. -- Lumber sizes and sizing factor values 


Dimension Nominal Dry dressed Dressing Shrinkage Sawing Rough 
allowance’ variation green 
In, 

Thickness 
1 0.750 0.121 0.027 0.063 0.960 
2 1.500 .098 .049 063 1.710 

Width 

4 3.500 -153 113 109 3.875 
6 §.500 153 175 109 5.938 
8 7.250 146 .229 125 7.750 
10 9.250 147 .291 125 9.813 
12 11.250 148 352 125 11.875 


| LS 

‘Dressing allowances vary because of the necessity of having rough green thickness plus one kerf be a multiple of the 1/16-in. 
setting increments. In the case of widths the width (without kerf) must be a 1/16-in. multiple. Wood added to obtain the 1/16-in. 
multiple is removed in the dressing operation. 
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